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Oil, R - 3 0 0 , R-205 (JBUi, B^tM Of*) W , 7 a - * * XM 
-210, M- 2 2 0, M- 2 3 3, M- 2 4 0, M- 2 1 5, M- 3 0 5, M 

- 3 0 9. M— 310, M- 3 1 5, M- 325, M- 4 0 0, M- 6 2 0 0, 
M- 6 4 0 0 C£Lh, ym&tfi, 080 m , 5^ hT? >; I/- FBP-4EA, 
BP-4PA, BP-2EA, BP-2PA, DCP-A (J^±, #$fcj±fls5* 

($0 £D , -a-7P>f^7BPE-4 N TEICA, BR-42M, GX 

- 8 3 4 5 H-X^M^ (flO m , A S F - 4 0 0 OK-h, «f HgMfc 
3* (I*) Sit) , U #4- S P - 1 5 0 6 , SP-1507, SP-1509, 
VR-77, SP-4010, SP-4060 CK_h, ngfdS!^? Of*) IS!) , 
NKxXrM-BP E - 4 (J^±, ff+Wb^XH Of*) W 

:n «a> © 7 y * j^m^-^nw^Mit 1 a* s t « 2 ai*i±© cd ^HFrM©tttg 

1 0 0HWLT2 0 OKMff&KT"??**-.!:*!?* U<, 10-1001 

Lis 

(4) 

h7*; LTtefll&tf, i?xh + ^7th7i7^ 2-fc 

Fn^'>-2-^W-l-7x-;P7 , uA'>-l-^^ 4' --fy^otfjU 
-2-h Kn^x-2-^f-7l/^Pt°^7xy >, 2-t Kd * i/* ?JU- 2 - 
yW7°nW7x;>, 2, 2-2?j* h*5>-l, 2 -i?7x-;l/X^> - 1 
p--7>f;l/7;77-l?h7x;^ p-^->t l J7"f;W7^Pa7 
4?h7xy>, p-^-i/t'j7 4 f;l/h^D07th7x;>, p-7"7hX 
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l - [4- (y^f-;*) 7x-;u] - 2 -^;i/sfc y y -fu^j >- l . 
2 - «"s> 2 - i?^ f ? ; - 1 - (4 U / 7 x~;l/) -zffj 

>^yy?-^x-f;K 1- [4- (2-kFa + '>xh + '» -7x-^] - 
2 - h Kn + ->- 2->f;H 1 -^u/n°>- 1 6ti4« 

t> f 5h5-'7-h >. 4, 4' -h*^i?x^7;M^/7i; 
> N 4, 4' -•??D0'<> , /7xy'>> 4 4' -^f^V?7i 

2 -^Jli- y 2-^Dnft+t>h>> 2--fV^Pt°;U 
2, 4 -v?x.f-;u^^+-y-> h ^^#^e>n^o 
^©ffe©i^;U^-^Stt5^^;i/S^^Ji btli, 2, 4, 6-h U 
^f;K> , /^;l'^7x-;l'*X7x^>^WKs tfx n^>* v?x 
•=.;!/) - ex [2, 6 -v*7 fr*u- 3- (tf;u- 1 -i*^) ] — t> Ufiif. 

UAKD^oiZ (4) i*^*H»«»5$>*;l/*^HI&*WM\ (3) vVii 

(3) ^^^^I^tWICtl-CO. 0 5~10M%> S&fcfffcK 
1*0. l~10SI«E^tio*«J;i\ d©|SBB.*±iasi:+^*a«e*^'r 
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^mm^mmm^m £ l -r # * u t> © £ # s 0 

'J -M^^xijxV h-;v> 1. 3-:/*>i?ji--/K 1, A--?fy 

1. 6 -'s*-* ;K 1, 4 - p-M^U^iM * y 

4, 8-k"X (hKn + i'^^) hys/^P[5, 2, 1, 0 2 - 6 ]7*#> 

h-;K 1, 3 -y^ l, 4 -7^ >v>;j--;K 1. 6-^.+-^> 

k*^7xy-M, t^7i;-;I^F, 7x/-;l/^7y^ ^ b 

/Xte^Hfl&:7*y -jut iS*fc»2ia±o gw&*l*<c4ri:©xx 
_h©5^ h>|gi N l«*fctt2a,K±©^flgTil/3-^i:©Ji^T-;WbK^^ 
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{is #J*.tf«s Ms 7* &Mmktei£&mic>Mo 

(5) i&**\z2m&±<D7mmz^mi-zmm4b&®(D!k?% u^se^ 

fi{*s m^ggi^l 3 © (1) 77^*>K^1£WM&5f l 0 OSSIfPI^LT 1~ 

*t^s ^ti&© (6) i»nnBtti«^Rb^»»c*ia6x e- 

(6) mRl^lS^^b^^o^T^BgiC^UTS* UMBflq&^H 1 *!* 
1000-500000 -Cfe?) N $ 6IZ#£ L^SW&a-?*!* 5 0 0 0 ~ 
1 0 0 0 0 0T*^ dtD|gffl^TfeoTfe^-C^/«£^t»^-eJi/«J:^^s 
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* ^ ( 6 ) mvjmtmft&t&mvm&miu mjm^wzwmK ur 5 ~ 

5 0MM% > jf* L < te5~3 0M%#J;^o Cti«t D^^^i:^ f^Utt^ 

^m^ijs mmftk m<m±#k &immv&w®mmiMfymzm^2> 

dt^T^^o ±IB^TCtt^^^->'m^|§^J < »: LTfi, M*(*#i§0H5 7- 
4 9 6 1 3-^ #p§0§5 8-3700 A^ftmmoimm* AWMfrmf 

<om&k w<v yym, mmu ^mu mmm, m<m±m, ^im^-o^- 
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if-, n a mmvmfo u— y - Ktmim^^^^x 1/3 ©^sk l/c 

fc<D^a<#tf &*i*o 2 5 0^4 0 0 nm0»filH03fe08^D-x*;l/ 

^-Sf-*fUT3 4 5-3 6 0 nmOfeSK©3l£©^tf^*^-S:*<7 0 %K 

Cl©*&£\ 2 5 0 nm^ «N44 0 0 nm*jaA*ft«©3fctt±IB*#W 
AWfilAWIldttto^ SPB (2) a*;M*hIMS^* 

3H£**#>*^Wte^©?S1£rfcl;:tt2 5 0-4 0 0 nm©fcfefi[ffl©#©|fr£W- 

2 5 0 ~4 0 0 nmOMc^oMtt^^^^-Il^l/T 3 4 5- 
3 6 0 nm(DttfiB«)*0^ll-x*^-i^7 0%^±T^^i> 

2 5 0-400 nm©«£ra©3fe©l8'&fhi*^4 ff -MKSfrLT 3 4 5- 
3 6 0 nm©S?SP5©3fe©^tt-x^;U^-*^7 0 S^te. Aft^K 

li#Jx.tf> Nd$&Jg@#U-if- (MKNd-YV0 4 U-f-, Nd- 
YAGl/-1f-^) C^iia*fi*^t)ti:T 1 / 3 <D$£ (3 5 5 nm) K 
%t$k Lizyt < T JU=f U ( 3 3 3 n m. 

3 5 1 nnu 364 nmOftgO^^iS) #£"7 ^ -#ig*f £ LT 
3 5 1 nm'J y^-Kbiz^t lTff*Ci*<t*«, 

So i^<£i^ttt(^ mwr. ^p^5©nngc^^!SH^**5FUffl-r 

S«t^j*^a-yl/i»t)»ii*fett^^6»nao ±12 (1) - (4) ©#£L 
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2*»II&5 I*. ^-7;u2±KMtf *^MIi5«M©*®fWB 

*«u» lt u— if - 4 e»© u-if -3fo»6 **mmm&mK7&&mtt uts& 

O£J5&0>J- D 2- (8-'<> < /-fii'-^> , /^7x-;i/) - - p - h 
5 0 0m 1 <DBU7 : 7X?KiM.4k7frZ-VJ*9 3. 3 g> •M> , /^7x 

>107. 5g, l, 2-^Dni^6 5 0g*ffii^o 

'/^;l/8 2. Og^ 2 5 'C'C 2 ^HSfS^tf Jik^T. 5 0 0 0ml 

©tr-#-4"^ki ooo g^-AtiT*j§> £©*££*»&*&* Aftfco l, 

2 - v?^ pd^* >m& 1 0 0 0 g©7K"C3IaJ^tfco 1, 
>Jg£M£E^&&-r<S C £ lw J: »K 8 >tf< 
16 0. 4 g («9 5 %) »6tifco 

5 0 0ml 0HP757>3|; 9 5%ffiM2 9 5 g *toZ.im 5>-p 
- h U ;Px;l/*^> K4 6. 0 g *tti2^ *f o » £ [iW-MJMliB£*tfe £ * 
,fc 0 _hiE-r#^n/c8-K>'y-l'>'l'-v > ^> , /^4-7x>^5 7. 
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6 gtb&A,*?o ^©UI^Tl 0^Kim#*^^^o ^3 OOOmlO 

tr-#-fc:*jc5 oogt^ ^y-^v5 o 0 g£-*I-£LT:fc^ c: K 
Als h^V3 0 0 g*iP^.^o Ti*t^ti}U i&fb^l/V5 0 0 g 
tiffiU rm:7K1 0 0 0 gWij$lfcc cci:KSbF 6 ^36. 8g 
» U 2 8fH^ L tfrffc* ^•lx>'B^7K1000gT2 HifeiMJK 
iirioT 9 0.5 3 g<D&&&l3i 0K¥ 7 0%) 

• #»1RX^^ h;U (y h » v (C = 0) 1 6 5 4 cm -1 

C 61.29% 6 1.96% 

H 3.90% 4.18% 

S 9.92% 10.23% 

P 4.79% 4.45% 

•*©<ffe> 1 H-NMR> 1 3 C-NMRK«fc*)liig*l^£L*:o 

C-fb^ 1 ) 




C-g*Jj£0>J- 2) 2- (8-^>'/-f^-K>m7i-;W -v?-p- 
HJeiix zfitfMRJR*'** h'K TumtWr, X H-NMR, 1 3 C — NMR iz J: 
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2 ) 




[£-5fc0!l- 3] 2- (8 - ^>7^;l/-^^>7?-t7x-^) - v 5 - p - 

sWMx^* WK jmftffi. * H-NMR, 1 3 C-NMRK<k 
0ffc^3) 



F 




7;VtD7x-^M-7A^t7^P'f!X7i-h 0fb^4 : TfB^f 
it) ®^J& 

BttEtt^ ffcflMU^ WK 7n###K 1 H — NMR> 13 C-NMR{:i 
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F 




fi35£M\ atfWRiR*^* h^K 5n*#*K ^-NMR, 1 8 C-NMRi:«k 
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o 



RJEtt^ SfeflJRJRX** ^ 7n*4MJ?N ^ H — NMR> 1 3 C-NMRUl«fc 



at) 




N0 2 



— 36 — 



WO 2004/029037 




1 3 2- (8-'<>7^^-'K> , /ft7x-;P) -v?-p- 
tffc<frtt8. l) 




C^^J8. 2] 2- (8-'<>7'fJl'-K> < /ft7 J :-;l') -v»-p- 
&J&m 8. 1 T K S b F 6 Cft* T K P F 6 * C £ K i: & fife©* t 
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vXff^tz e 8 . 2) 




7tf;l'7x-^XM-'>^^t7^t0^77*-h Wb^l8. 3:T 

mfel*> mWSL^t 7hmfr$r> * H — NMR N 13 C-NMRi;:ct 
W&&*8. 3) 




C-£i&#J8. 4) 2- (8-^>^^-^>7^7x-W -*JK>V 
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tef£M8. 5] 2- (8-'<>7-<;i'-^>W7x-;i') - 2 -O 
5 : TIBfliat) 

Rfttt^ #*MRJR*'** 7G*«*N 1 H-NMR, 1 3 C-NMRKcfc 
0(fc#»»8. 5) 




0£j£$J8. 6] 2- ( 8 - ^ > '/>f - > '/f* 7 * i^) - 2-^> 

&mmS. 5T?KS b F 6 fcft*TKPF 6 AD S*6»*£ 

#*MRJR*^* 5n*#*i\ * H — NMR> 1 3 C-NMRfc«J: 
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Wb^8. 6) 




2 -e 8 - ^ > y-f jv- ^ > "7 x > »c{t^.T 8 - h -i ;u- >y 
V << > V *■ * 7 x ;U* 4- > K*ttfl3 "T S d £ J; £ b T# & ft 

**MftiR;*'** 1 H-NMRs 13 C-NMRfCj; 

ab^s. 7) 
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6 CI 




[^«1D 2-i?^^/f3i-7x-;i/-^- (2, 4, 5-hyyf-;u 

7i-^) ^;l/*-^A^t7>tP*X7x - h Offc^ 1 1) 

1 'J .jF ;u©=-> P77xai:95 %ffiM& 3 0 0 gtt&^K ll^Ui* £ f 
7.- (2, 4, 5-h'J^f;l/) X;^+->F5 7. 3g(0. 2*^)*ttai 
A,*? 0 kT*- (2, 4, 5-MM*-;lO 5* K^^lci6»-rso*flt 

llfc^ } W'/W7x>3 6. 7g (0. 2*;U) *5H»C^tfTSSinL, 

/Ho 

&t^T\ 3 y y h;U© 5 0 0 g£* ?y~J\s5 0 0 g£jH<&-L 

T**„ c c icKl&iftfc&A U *&ia;i/x>3 0 0 g*Juifc, Tffi&M*) 
tBU 4 0 9607X86^ b U *A#&«T*fBLfcfcfc\ 1, 2-^ooi^ 
> 1 5 0 o g^Jnxjt^u^ 0 di;KPF 6 6 6 g«U 2B£RS8i#L, 

■C* 6 0. 0 g £#*:o 
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C 6 0.2% 6 0.1% 

H 4. 9% 5. 0% 

S 1 0? 7 % 10.4% 

P 5. 2% 5. 2% 

(1 H-NMR, DIMSO-dg) 

S,3H-CH 3 2.50 

S, 3 H-CH 3 2.4 7 

S, 3H-CH 3 2.4 3 
m, llH-Arom 6. 97-9. 05 

Wb^/i l) 




JWf±5 0%s MS (.mfc? ovh^77^-ia§) (±9 9. 0%-C^^fco 
+ ->7i-;i') A^^i^-7;p^n^x7x- h orfr£>tJi 2) ©-^jjfc 

-£/&#l]l 1 TffiML^tfX- (2, 4, 5-hU^f-^) XJU**i/ K 5 7 . 
3g£x h'X- (3 4 -7* h*>» x;U*+->K74. 8g (0. 2 

K&kttmt&mm 1 1 int(aTM6 6. 1 g ^#^„ 
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6 3. 6% 



6 4. 0% 



4. 7% 



4. 5% 



4. 9% 



4. 9% 



4. 7% 



4. 8% 



T©«jft©^#tt-p* s i 

tffc&ttl 2) 

c 4 Hgo 



JR^«5 0%. IKK mfafw h^77^-i:J:5) &9 8. 5%T-fe-5^o 
C#JftW183 2->K>W7x-;V-t*X- (2, 4, 

1 ltttffllfcKPFj 66g*sKSbF 6 98. 7 g K&xfcflsf* 
^J&#J HtHiKL 6 7. 1 g *»fc 0 




— 42 — 



m 

WO 2004/029037 PCT/JP2003/012226 

C 55.5% 5 4.9% 

H 4. 7% 4. 6% 

S 4. 8% 5. 0% 

Sb 18.1% 18.7% 
C 1 H — NMR, DIMSO-d 6 ) 

S, 3H-CH 3 2.5 0 

S, 3H-CH 3 2.4 7 

S, 3 H-CH 3 2.4 3 

m. llH-Arom 6. 9 5~9. 10 

Offc^l 3) 




JR*li5 0%. MS (&te?n h/77-f-i:i5) tt9 8. 8%-?&ofc 0 
C#J&0!I143 2--M>Vft7x-;l'-fx- (3-^^;i/-4-7'h 

1 2 "Ctitm lfcKPF 6 6 6 g^ KSbFg98. 7g Kft^fcffttt 
2i|Btt»fi:UT*J«*7 5. 9g$Hfc„ 
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tttMt 



c 



5 5.4% 



5 6. 2% 



H 



5. 2% 



5. 0% 



S 



4. 2% 



4. 3% 



S b 



16. 0% 



16. 3% 



Ofb^i 4) 
C4H90 



Jfc*tt5 0%. MS (ttfr^nv -f -KJ:*) (49 7. 5%-C*o^ 0 



(No. 6) ^^T*'7^i±l^l 0 5 ?u>©JS£ir 

u-c. B*&^&£#&<oftftmMmSiC t — 2 5 c p *ffl^rjte** 
{4itns3fem^it*a^«-^ ofc^7x«^ ? m?**^^^-^ states 
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mi 





ffi&ttifk (mmol) 


mm (iftgwfc^*;^-) 

(365nm) (mJ/cm^) 


(1) 


1.0 


1 Q 

JLo 


(2) 


4.0 


1 Q 


(3) 


l.U 




(4) 


4.U 




(5) 1 


1.0 


1 Q 


(6) 


4.0 


1 Q 

JLO 


(7) 


1.0 


1 Q 
lo 




A 0 


13 


(8.1) 


1.0 


13 


(8.2) 


4.0 


13 


(8.3) 


4.0 


13 


(8.4) 


4.0 


13 


(8.5) 


1.0 


13 


(8.6) 


4.0 


13 


(8.7) 


4.0 


13 


(9) 


1.0 


24 


(10) 


4.0 


24 



(1 0) KjftgiEL'T, ^BJfCjcSif^^^*-^^ (1) ~ (8. 7) 

So 
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mmm-2 

3, 4 - x.#*i/i/? n^->;M f-JV- 3, 4 -i# + S/J/^ a^*iJ->:*7 
il^Ufc^{=> 1 CiBtteUfc^tt (1) ~ (8. 7) £3fcTO£lJ<tUT^ 

T8 OW/cm©l*JE3!lclWr©**JlM*tfc« 5>^6^h3W«TO 
ifl!tl2 4IMIItflK:KWlN ME K f-JUx-^jU^r h » *#I^*:#M(IT 

am 

3, 4-x^-/->^n^->JMf;l'-3, 4 - jl^*->->^ o^^f" 
;l/^^->l/- h 8 0 g> 1, 4 ^i^t-^/'J J/'^x-f j|/2 0 g* 

m&LK®K, ±ti&iKfeMa>fc4tto (i) ~ (8. 7) ^mmmtLxm 

^^BSML/Co 7>^6^;Uh3>^TfC®IElStf*l 0 cm> ^Mv^ 

*«M^Lfc 0 *©»*^ f?rtit)2H©«a£'r*n>fco 

^7C(C. 0. 1 mmfcfy f-T?$U 0 0 mm. #U 0 0 mm. M$ 1 Omm©^ 
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mm 2 : maim 

PaulF. Jacobsl, I, HfcB P ffiJK* - ( i 9 9 3 & . 

BHi^-r^ttOttlfe^*-^^ b (B'K a=b = c = 10mm, d = 
5 0 mrru e = 5 mm) 0 Z<D$8Mkftl*^ @^t*«k?i:+*^l^xM^ 0 
ioT, 4>&ft K ti**<+#iRJR 3 ft ^ £ TJB L t ^H^b$ £ 

»»t«feaij©!HSis©j?4 * y u &t^-c^ 7Tg< m <o &mmt%!>* 

Uil§fc4 



J I S - 6 9 1 1 l^otftlfjl^MT^ l /y (y y *• 

tt) > gio5R#tf*iIII5£l/fc. fc*>\ ^fc^O;te^«JKT©jiOT**o 

(1) *f-*yK^tt#B»&« ( [***yMmi tmiirZ,) irUTteTia© 

*f-*>«Wtl : 3, 4 n's+i^M 3, 4-x#*->'> 

*f*>tI5 : 1, 4 -t'X [ (3 -x.f-JU- 3 -tf-^-t?*-^ h*-» ^ 

(2) x^;l/f - ti^tt* f ^ ( r#**>IM&*IJ iBSiS^- 
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*?*>mWiM2 :>fb<^3 

5 9* iU^flt 2 : h'X7x;-;l/Ax^ ->#Ig© T^'J Mb* 

5$>#;UBM&*U : 2-b Ka+->-2->f;l/- 1 - 7 *.=jl/:7n/< >- 1 - 
*> 

vi?*)l'fflttlM2 : 1- [4- (2-fc Ko + v'x h*v0 7 * -2-t 
Kn + *>- 2-^f;l/- 1 -~fu**y- 1 

Nd-YV0 4 : Nd-YV0 4 U-lT-K^|5|»»*ifJl*ia*^*J*T 1/3© 
^ML^U-f-o SfcfiS 5 5 nm> /-W^aNS h57^i>?^ 
x*fcSU ^p a p« :BLIO-355Q) 

A r - 1 : £ft||E3HB<Z>A r > I/— if-,, 33 3. 351s 364 nm©I 
£tt (afc-U> h*t$L ffigg : I NNOVA 3 2 5 0 3 5 1 nmS©x^;P 
4*-M&J-£-J*4 4%) 

A r - 2 : K^lftMO A r *f * > U~ «f-« 3 5 1 nm*4t U 3 3 3 nm 
*iWratr»#afe (3t-H/ h^tfi. fga a n £ : INNOVA325/0165 
-1 4 8-0 0 o 3 5 1 nm'afc©J:*-M*-MI#M:7 6%) 

^»j-4~i l, \mm\ 

2ic^f 0 E»fc£e*fl) 5 ~ 1 1> JfctWIl Wtffttofc, 



— 48 — 



WO 2004/029037 



PCT/JP2003/012226 



TIB©^ 2 ~4 ICtfTo 
^2 





^»J4 


mm 5 


g»J6 




mmms 


mmm9 




75 


75 


55 


55 


55 


35 




25 


25 


15 


15 


15 


20 




— 


— 


— 


— 


— 


15 




— ! 


— 


— 


— 


— 


20 




2 


— 


2 


2 


2 


— 




— 


2 


— 


— 


— 


2 




— 


— 


— 


— 


— 


— 




— 


— 


20 


20 


20 


5 














5 








10 


10 


10 






— 


— 


0.5 


0.5 


0.5 


— 




— 


— 


— 


— 




0.5 




Ar-1 


Ar-1 


Ar-1 


Ar-2 


Nd — 
YV0 4 


Ar-1 


rfh /-FH&f^F 

(kg/cm 2 ) 


700 


720 


810 


800 


760 


790 


(kg • cm/cm^ 


6.4 


6.9 


6.5 


6.2 


6.1 


6.4 


(il=tt^"[R]) (mm) 


0.010 


0.010 


0.010 


0.009 


0.007 


0.009 


(mJ/cm 2 ) 


6.1 


6.3 


5.1 


5.4 


5.9 


5.2 


G§*§»fbg|5) (mm) 


0.12 


0.11 


0.13 


0.10 


0.11 


0.12 
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